Right ventricular diastolic dysfunction and the acute effects of sildenafil in pulmonary hypertension patients.
This study investigated whether right ventricular (RV) diastolic function is impaired in pulmonary hypertension (PH) patients, and whether it is related to RV mass and afterload. In addition, the effects of an acute reduction of RV afterload by the oral intake of sildenafil were studied. Finally, we assessed whether diastolic function is related to cardiac parameters of disease severity. Twenty-five PH patients and 11 control subjects were studied. Right-heart catheterization and N-terminal pro-brain natriuretic peptide (NT-proBNP) sampling were performed in patients. MRI measured RV ejection fraction, mass, and diastolic function. Isovolumic relaxation time (IVRT), normalized early peak filling rate (E), atrium-induced peak filling rate (A), and E/A ratio described diastolic function. Compared to control subjects, patients had prolonged mean (+/- SD) IVRT (133.5 +/- 53.2 vs 29.3 +/- 20.8 ms, respectively; p < 0.001), decreased E (3.0 +/- 1.6 vs 6.4 +/- 2.5 s(-1), respectively; p < 0.001) and E/A ratio (1.1 +/- 0.7 vs 5.3 +/- 4.9, respectively; p < 0.001), and increased A (3.0 +/- 1.4 vs 1.5 +/- 0.9 s(-1), respectively; p = 0.001). IVRT was related to RV mass (r(25) = 0.56; p = 0.005) and pulmonary vascular resistance (r(25) = 0.74; p < 0.0001). Sildenafil therapy reduced RV afterload and improved RV diastolic and systolic function. IVRT was correlated with NT-proBNP level (r = 0.70; p < 0.001), and was inversely related to cardiac index (r = -0.70; p < 0.001) and RV ejection fraction (r = -0.69; p < 0.001). In PH patients, RV diastolic dysfunction is related to RV mass and afterload. RV diastolic function improves by reducing afterload. The correlations between diastolic function and prognostic parameters showed that diastolic function is most impaired in patients with severe disease.